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METHODS AND APPARATUS FOR STORING, ACCESSING, GENERATING 
AND USING INFORMATION ABOUT SPEED LIMITS AND SPEED TRAPS 

RELATED APPLICATION 

This application claims the benefit of the 
filing date of U.S. Provisional Patent Application S.N. 
60/225,901, filed August 17, 2000 which is hereby 
expressly incorporated by reference. 

FIELD OF THE INVENTION 

The present invention is directed to 
communications and information systems and, more 
particularly, to methods and apparatus for storing, 
accessing, generating and using information about speed 
limits and speed traps. 

BACKGROUND OF THE INVENTION 

Driving at speeds significantly below posted 
speed limits can reduce the risk of inadvertently 
exceeding a speed limit. However, slow driving can also 
create hazards associated with blocking traffic. For 
example, slow driving may encourage people to pass the 
slow moving vehicle which can be a risky undertaking on 
narrow, winding and/or poorly light roads. 
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While driving a motor vehicle, generally law 
abiding citizens attempting to drive at or near the speed 
limit will sometimes inadvertently exceed the legal speed 
limit. This may happen, for example, because of a sudden 
and poorly marked change in speed limits, because of a 
steep decline in the road surface such as may be 
encountered when descending a hill, or for other reasons. 

Constant monitoring of a speedometer by a 
driver can be districting and lead to accidents due to 
the driver focusing his attention on the speedometer as 
opposed to road conditions. In addition, due to poor 
marking of speed limits, it is often difficult to 
promptly determine the applicable speed limit on any 
given road. This is particularly the case when turning 
onto a road. Thus, it is often difficult to comply with 
a speed limit simply because it is unknown to the driver. 

To complicate matters, law enforcement 
officials seeking to issue speeding tickets and thereby 
generate revenue in the form of fines for local 
municipalities, often take advantage of naturally 
occurring road conditions and changes in speed limits, to 
find a location from which they can issue large number of 
speeding tickets. These tickets are often issued to 
unsuspecting motorists attempting to comply with the law. 

While radar detectors offer some protection 
against speeding tickets, in many cases they fail to 
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encourage compliance with speed limits. For this reason 
among others, radar detectors are illegal in some states. 

In an attempt to make people aware of speed 
traps, at least one Internet web site, SPEEDTRAP.COM, 
lists speed trap location information. Unfortunately, 
this information may be incomplete, out-of-date, and/or 
difficult to access. 

While the knowledge of speed trap location 
information can encourage motorists to comply with speed 
limits, particularly in locations where speed traps are 
known to occur, it is currently difficult for a motorist 
to access such information when needed, e.g., while 
driving. In addition, it is often difficult for the 
motorist to accurately identify the speed trap location 
based on the available position information which may be 
somewhat inaccurate . 

In view of the above, there is a need for new 
and improved methods and apparatus for encouraging 
compliance with speed limits. In particular there is a 
need for methods and apparatus for providing a driver 
with speed limit information while driving. In addition, 
there is a need to provide a method of notifying the 
driver when he/she approximates or exceeds a speed limit. 
There is also a need for methods and apparatus for 
notifying a driver of upcoming speed trap locations. 
There is also a need for methods and apparatus for 
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collecting accurate speed trap information, e.g., 
location and time information, and disseminating such 
information in a timely fashion to motor vehicle 
operators . 

SUMMARY OF THE INVENTION 

The present invention is directed to methods 
and apparatus for storing, accessing, generating and 
using information about speed limits and speed traps. 

In accordance with the present invention, a 
motor vehicle is equipped with a positional sensor, e.g., 
a global positioning system (GPS) device. Based on 
positional information obtained from the GPS device, the 
position of the motor vehicle is determined and one or 
more databases including speed limit and/or speed trap 
information is accessed. Accessing of the databases may 
be done on an automated basis as the driver moves from 
geographic region to geographic region without requiring 
action by the driver. 

The database (s) may be stored locally, e.g., 
internal to the digital driver assist (DDA) device of the 
present invention or remotely, e.g., at a physically 
remote information/service provider site, e.g., a site 
coupled to the DDA device via the Internet. 
Alternatively, the databases may be stored in a 
distributed fashion with the main portion of the database 
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being stored locally and more recent, e.g., update 
information, stored remotely. Database access can be 
performed using a data link such as a wireless computer 
modem . 

Since the database is accessed using the GPS 
provided positional information, a driver is provided 
information that is relevant to his current physical 
location in a timely manner making the information easy 
to use. The driver can be presented with the speed limit 
and/or speed trap information in an audio format in 
addition to a visual display. In this manner, a driver 
need not take his/her eyes off the road to access the 
information being provided. 

Speed information can be supplied to the device 
of the present invention, e.g., from the output of a 
motor vehicles speedometer. Alternatively, based on 
changes in the positional information generated by the 
utilized GPS device, the speed of the motor vehicle can, 
and in some embodiments is, calculated by the device of 
the present invention. 

In various embodiments the motor vehicle speed 
is compared to one or more speeds, e.g., speeds 
programmed by the user, which are determined relative to 
the lawful speed limit. For example, a user may program 
the device of the present invention to provide a first 
warning when the speed limit is being meet and a second 
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warning when the speed limit is exceed by an amount, 
e.g., 5 or 10 miles, set by the user. 

When cruise control is enabled, the device of 
the present invention can be used to maintain motor 
vehicle speed not at a fixed speed but at a speed set 
relative to the legal speed limit. For example, a driver 
may set the cruise control speed, e.g., at 2 miles below 
the speed limit or at the legal limit. As the driver 
moves from geographic region to geographic region, the 
system of the present invention adjusts the speed of the 
vehicle as a function of the appropriate local speed 
limit as indicated by the accessed speed limit database. 

Wireless Internet access provides a convenient 
way in which to access a remote database of speed limit 
and/or speed trap information. Standard wired Internet 
access is also supported, e.g., for updating of stored 
database information prior to a trip. The exchange of 
information between the speed limit/speed trap 
information service provider, which is responsible for 
maintaining the information database or databases can be 
in the form of an E-mail message transmitted via the 
Internet . The E-mail message may include one or more 
attachments. In one such embodiment, the device of the 
present invention E-mails the speed limit/speed trap 
service provider, e.g., using a wireless modem, 
identifying the subscriber or subscriber device and 
providing current position information. Direction of 
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motion information may also be provided in the E-mail 
message. The service provider responds by E-mail ing to 
the device of the present invention speed limit and/or 
speed trap information relevant to the motor vehicle's 
current position and to the general vicinity of the 
current position. 

The user of the service may subscribe on a 
monthly or other periodic basis to the information 
service provider. In this manner a stream of revenue can 
be collected from device users seeking to use the speed 
limit and/or speed trap information databases in 
accordance with the information service aspect of the 
present invention. 

While speed limit information is readily 
available from public sources creating and maintaining an 
accurate database of speed trap information is a more 
complicated issue. Speed trap locations can vary based 
on time of day, day of week, day of month and season. In 
addition, since speed traps are based on the selection 
and preferences of particular law enforcement officers, 
individual speed traps may fall in and out of use as 
officers join and leave the police force. 

In accordance with one feature of the present 
invention, the device of the present invention is 
provided with a button e.g., a speed trap alert ( STA) 
button, that can be pressed when a speed trap is 



-8- 

encountered. Pressing of the button causes a speed trap 
log to be created which includes position (GPS position 
data) , time, and date information. In some embodiments, 
a radar and/or laser detector is included in the device. 
The output of the radar/laser detector is used to 
automatically create an event in the log when a speed 
measuring device is encountered. The automatically 
generated log entry may include time, date position 
information as in the case when the STA button is 
pressed. However, an automated log entry generated in 
response to the output or the radar/laser detector also 
includes information on the type of signal detected, 
e.g., the band of radar or laser light encountered. In 
this manner, speed trap information can automatically be 
gathered without the need for the user of the device to 
press the STA button. The radar/laser detector can also 
be used to provide the device user with an indication 
that an actual speed trap is being encountered. 

The log of speed trap information created by 
the device of the present invention is supplied to the 
information service provider as part of a request for 
speed limit and/or speed trap information initiated by 
the device. Accordingly, the log may be transmitted as 
part of an E-mail message, e.g., in the form of an 
attached file, to the information service provider via 
the Internet . 
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Received log information is used by the 
Internet service provider to update the information in 
the speed trap database. As a result of these updates, 
the speed trap database may include information accurate 
to within a few minutes. In addition, patterns regarding 
speed trap occurrences can be detected by analyzing the 
speed trap information over a period of time. In this 
manner, different levels of speed trap warnings may be 
issued for a particular location based on, e.g., the time 
of day or the day of the week. Different audio sounds 
may be used to alert a customer to the different warning 
levels with, e.g., the loudest warning tone or sound 
being used to indicate a speed trap which was indicated 
to be active by another customer a short time prior to 
the current customer's speed trap check. 

Speed traps corresponding to particular 
locations are, in one embodiment, deleted from the 
database as customer provided speed trap logs fail to 
indicate the use of the particular speed trap for extend 
periods of time, e.g., three months. 

In some embodiments, warnings and/or speed 
limit information are provided to the user in the form of 
speech through the use of a text to speech device. 

In addition to providing speed limit and/or 
speed trap information, the Information provider of the 
present invention, in some embodiments, provides traffic 
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and/or accident information as well as news, e.g., 
weather reports, retrieved as a function of GPS position 
information supplied to the information service provider. 

Various additional features and advantages of 
the present invention will be apparent from the detailed 
description which follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates a digital driver assist 
device implemented in accordance with the present 
invention. 

Fig. 2 illustrates a speed limit/speed trap 
information service provisioning system, e.g., facility, 
implemented in accordance with the present invention. 

Fig. 3 illustrates the steps of a main control 
routine used to control the driver assist device of the 
invention illustrated in Fig. 1. 

Fig. 4 illustrates speed alert/warning control 
subroutine suitable which may be called by the main 
control routine illustrated in Fig. 3. 
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DETAILED DESCRIPTION 

As discussed above, the present invention is directed to 
methods and apparatus for storing, accessing, generating 
and using information about speed limits, speed traps 
and/or other regional information. 

Fig. 1 illustrates an apparatus, e.g., a 
digital driver assist device 100 implemented in 
accordance with the present invention. The device 10 0 is 
shown coupled to a vehicle speed sensor 12 and a vehicle 
cruise control system 14 both of which may be part of, 
e.g., an automobile, truck or other vehicle. The device 
100 is also shown coupled to an Internet service provider 
16 which allows the device 100 to receive and/or send 
information over the Internet. The connection to the 
Internet service provider 16 may be through a radio 
connection, e.g., a wireless connection, or through a 
wired connection, e.g., in the case where the device 100 
is occasionally coupled via a telephone or other 
communications line. The device 100 may be implemented 
in the form of a portable device or integrated directly 
with a vehicle, e.g., mounted on or in a vehicles 
dashboard . 

Because the device 100 can derive speed and 
position information from the output of a global 
positioning sensor 112, in cases where it is not used to 
control vehicle speed, the device 100 does not need to be 
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linked to a vehicles cruise control system. This makes 
the device 100 particularly well suited from moving from 
vehicle to vehicle without the need for any wires 
connecting the device to the vehicle in which it is being 
used at any given time. The device 100 may be 
implemented as a handheld device, and/or integrated into 
another system such as a portable data assistant or 
notebook computer. 

The device 100 comprises an input/output 
interface 118 , global positioning system device 112, 
network interface card 116, text to speech circuit 114, 
wireless communication device 12 0, modem 122, processor 
124 and memory 126 coupled together by bus 125. The I/O 
interface servers to connect the devices and circuits on 
the bus 12 5 to various external systems, input /output 
devices, etc. 

In the Fig. 1 embodiment, I/O interface 118 
coupled the devices and circuits on bus 125 to a speed 
trap alert (STA) button 102, keypad 104, display 106, 
speaker 108 and radar/laser detector 110. In addition, 
the interface 118 coupled the device's internal 
components to a vehicle speed sensor 12 and vehicle 
cruise control system 14. 

STA button 102 is activated by a user in 
response to detecting a speed trap, e.g., visually or 
other wise, to provide information to the device which is 
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used to update its database of speed trap information. 
Keypad 104 is used to enter user preference information, 
e.g., cruise control speed settings and vehicle speed 
settings at which the user wants to receive a speed alert 
notification. Display 106 can be implemented using a 
screen and/or LEDs . The display 106 is used to present 
relevant information to the user, e.g., map, position 
and/or speed limit information as well as to provide 
warnings and other notifications. Speaker 108 is used to 
provide audible warnings and alerts in the form of speech 
and/or other sounds. Radar/laser detector 110 is used to 
detect signals used by police and/or others to measure 
vehicle speed and to indicate the detection of such 
signals. The user is provided a warning by the detector 
110 upon detection of such signals while the detector 110 
also sends a signal to interface 118 which is used, in 
combination with date, time and position information, to 
update the speed trap information database 132 . 

Network interface card 116 provides a way of 
interfacing with communications networks, e.g., LANS, in 
order to update information in the memory 126. Wireless 
communication device 120 allows for wireless data updates 
and exchanges of information while modem 120 allows for 
wired exchanges of information, e.g., via the public 
telephone network. 

Operation of the device 100 is controlled under 
the direction of various routines stored in the memory 
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126 which are executed by processor 124. The stored 
routines use data 130, 132, 134 also stored in the memory 
126. The stored data includes a road map and/or speed 
limit database 130, speed trap information database 132, 
customer preference information 134, main control routine 
13 5, speed alert/warning control sub-routine 13 6, warning 
sub-routine 138, communications sub-routine 140 and 
speech calculation routine 141. 

The road map/speed limit data base 130 includes 
road map information and information on the speed limit 
associated with each portion of a road in the stored road 
map. Different devices may be preloaded with different 
databases 130 and the information in the database 130 may 
be updated periodically, e.g., while traveling via the 
wireless communication device and/or via wired connection 
via modem 122 when the device is not being moved. 
Downloading of relevant map information may, and in 
various embodiments does, occur automatically as the 
device is moved from location to location to insure that 
it has the relevant information for the area through 
which the device and vehicle are traveling. Speed trap 
information database 132 includes information on known 
speed traps and their geographic location. Database 132 
is updated periodically in the same manner as database 
130. In addition, the information in database 132 is 
updated to reflect speed traps detected via the 
activation of radar/laser detector 110 by a radar or 
laser signal and/or by the device user pressing STA 
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button 102 to indicate a visually or otherwise detected 
speed trap. Database 132 may include information on the 
date, time and location of each known speech trap with 
the date and time information being arranged, in some 
embodiments, to form a schedule indicating when 
particular speed traps are known to be active or are 
likely to be active. In some embodiments, speed trap 
warnings are limited to speed traps which are known to be 
active or are likely to be active at the time the device 
user approaches the speech trap location. 

Customer preference information 134 is used to 
store information on a user's preferences. A device user 
can set preference information such as a particular speed 
at which the user wants the device 10 0 to provide a 
warning. While fixed vehicle speeds may be set, e.g., 
60 mph, as warning speeds, a user can also specify a 
speed relative to the legal speed limit. For example, a 
user can indicate that he/she wants to be notified when 
the legal speed limit is reached, and/or when it is 
exceed or not by a fixed amount. For example, a user can 
set a speed notification to be provided at 10 mph above 
the legal speed limit and/or at 5 mph below the speed 
limit. In one particular embodiment the set speed at 
which a notification is to be provided is stored in the 
customer preference information as an legal speed limit 
offset value. For example, in one embodiment a set speed 
of +10 miles per hour stored in information 134, will 
cause a speed warning to be provided when the speed limit 
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is exceeded by 10 mph. A set speed of 0 results in a 
notification when the speed limit is reached while a set 
speed of -10 mph will result in a notification when the 
speed of the vehicle drops below the speed limit by 10 
mph. The set speed feature is useful in helping a driver 
stay within a desired speed range relative to the legal 
speed limit. For example, by setting -5 mph and +5 mph 
an hour a driver will be notified when he exceeds the 
speed limit by 5 mph or more and will also be notified if 
the vehicle speed drops below the speed limit by 5 mph or 
more . 

In accordance with the present invention, the 
device user can also set a cruise control speed relative 
to the legal speed limit. For example, a driver could 
set a cruise control speed at -5 mph resulting in the 
device 100, when coupled to the vehicle's cruise control 
system 14 maintaining the vehicle speed at 5 mph below 
the legal speed limit. Accordingly, as the vehicle 
controlled by the device 10 0 moves from one geographic 
region to another, the vehicle's speed would be modified 
to reflect changes in the legal speed limit. 

The main control routine 135 is responsible for 
controlling the updating of various information 13 0, 132, 
134 stored in the device 100 as well as for generating 
speed alerts, warning messages and for controlling device 
speed when the cruise control feature of the invention is 
enabled. The main control routine 135 can call various 
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sub-routines including speed alert/warning control sub- 
routine, warning sub -routine 138, communications sub- 
routine 140 and speech calculation sub-routine 141. 
Warning sub- routine 13 8 is used to provide warning 
messages to the device user, e.g., traffic warnings, etc. 
It can control text to speech circuit 114 to provide 
audio messages as well as the display 106 to provide 
visual warnings. Communications sub-routine 140 can be 
used to control the transmission of messages and the 
receipt of information via the Internet. Speed 
calculation sub-routine is used to calculate device speed 
from positional information when input from vehicle speed 
sensor 12 is not available. 

Fig. 2 illustrates a speed limit/speed trap 
information service provisioning system 2 00 which is 
coupled to the Internet via Internet service provider 16. 
The system 20 0 can be used to provide service subscribers 
having devices of the type illustrated in Fig. 1 with up 
to date road maps, speed limit information, speed trap 
information and relevant travel information including 
regional traffic information, weather, road closing 
information, road construction information, accident 
information, etc. 

The system 200 comprises a central processing 
unit (CPU) 204, wireless communication device 202, modem 
212, network interface card (NIC) 203, I/O device 214 
road map/speed limit database 206, speed trap information 
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database 208, regional traffic, weather, road closing, 
road constructions, accident information database 210 and 
memory 216 which are coupled together by bus 215. 

The wireless communication device 2 02 allows 
the system 200 to serve as a base station for mobile 
devices 100, e.g., by transmitting signals to, and 
receiving signals from, the wireless communication device 
120 included in each device 100. In this manner, devices 
100 can request and receive updated maps, warning 
information, etc. as desired, e.g., at periodic intervals 
and/or as the devices 100 enter new geographic areas. In 
addition, messages informing the provisioning system 200 
of detected speed traps can be received from the devices 
100. Such messages include information identifying the 
location of the detected speed trap, as well as the time 
and date the speed trap was detected. Messages reporting 
detected speed traps may be grouped by a device 100 prior 
to transmission to the system 200 and, in some 
embodiments, are supplied to the system 2 00 at the same 
time, e.g., during the same communications session, in 
which the device 100 receives updated information, e.g., 
road map, speed limit, speed trap and/or other 
information from the system 200. 

Modem 212 connects the provisioning system to 
the Internet via ISP 16 thereby allowing updates to be 
transmitted to devices 100 via the Interment and for 
messages, e.g., speed trap alert notification messages, 
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to be received by the system 200 from devices 100. The 
I/O device couples the various system components such as 
the CPU 204 to an output device 215, e.g., display, and 
an input device 217, e.g., keyboard. In this manner, a 
system administrator can enter instructions, commands 
and/or other system control information and view the 
status of the system and the data stored therein. 

While the various databases 206, 208, 210 are 
shown as being separate from the memory 216, they may be 
part of the memory, implemented as separate storage 
device such as hard disk drives and/or be implemented 
using external storage such as network storage which can 
be accessed via NIC 203. 

The CPU 2 04 under control of various routines 
stored in memory 216 controls the operation of the system 
200. Stored routines included a communications routine 
220, database updating routines 222 subscriber billing 
routines 224. Memory 216 also includes subscriber 
records 218 which include information on customers, e.g., 
customer/device location information, information on when 
updates are to be sent to the service subscribers, etc. 
Communications routines 22 0 are used to control the 
transfer of information to and from the system 200. 
Database updating routines 222 control the updating of 
the various databases 206, 208, 210 based on received 
speed trap alert messages, warnings, weather and 
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construction alerts received from news organizations, 
etc . 

Road map/speed limit database 206 includes road 
map and speed limit information. It is updated 
periodically to reflect changes in speed limits and road 
changes. Speed trap information database 208 includes 
information on known speed traps including the time and 
days of the week particular speed traps are known to be 
active. It is updated based on received speed trap alert 
messages. It may be generated initially from publicly 
available information on issued speeding traffic tickets 
which frequently include information on the location, 
e.g., highway and position on the highway, where the 
ticket was issued. It may also be updated from known 
databases of such information. 

In some embodiments, speed traps for which 
speed trap alert messages are not received for a period 
of time, e.g., 6 months, are deleted from the database 
208 to avoid the database listing a large number of speed 
traps which are no longer in use. 

Subscriber billing routines 224 are used to 
control subscriber billing. In one embodiment, the 
information in databases 206, 208, 210 is provided as a 
for fee service with customers paying a periodic 
subscription fee, e.g., monthly fee, for the right to 
access the databases and to receive updates as requested 



¥ y 



-21- 

and/or at preset periodic intervals. In accordance with 
one feature of the present invention, in some embodiments 
subscribers who report speed traps by providing speed 
trap alert messages to the system 2 00 are provided a 
partial credit for contributing to the updating of the 
database 208. In one such embodiment, a small fixed 
amount, e.g., a few cents, is deducted up to a preset 
maximum credit amount each time a speed trap is reported 
via a speed trap alert message. Subscription fee bills 
are mailed periodically, e.g., monthly, and/or charged 
automatically to subscriber credit cards in accordance 
with the present invention. 

Fig. 3 illustrates the steps of a main control 
routine 3 00 used to control the driver assist device of 
the invention illustrated in Fig. 1. 

The main control routine 300 starts in start 
step 302 when it is executed by the processor 124 of the 
device 100. Once executed, , e . g . , at device power-up, 
operation proceeds to a receive input step 304 which is 
performed at any point data, messages or other 
information is supplied to the device 100. In step 304, 
the device 100 is operated to receive input via any one 
of its various potential inputs, e.g., via wireless 
communication device 120, modem 122, NIC 116, keypad 104, 
STA button 102 and/or radar/lasar detector 110. 
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As illustrated in Fig. 3 potential inputs which 
can be received in step 304 include geographic speed 
limit information 306, a speed trap alert signal 308, a 
radar/laser detector signal 310, driver speed alert 
setting and/or cruise speed settings 312, vehicle speed 
information 314, vehicle or device position information 
316 and warning information 317 which may include traffic 
weather and other information from service provisioning 
database 210. 

When input is received in step 304, processing 
proceeds to step 318 which is a decision step which 
determines which processing branch should be taken 
depending on the type of received input. Step 318 may 
be implemented as a CASE statement or using other 
conditional logic. 

If a speed trap alert signal or the signal from 
a radar/laser detector is received in step 3 04, operation 
proceeds to step 320 via step 318. In step 320 a set of 
speed trap alert data is compiled including geographic 
position information time and date information. The 
position information may be obtained from GPS device 112 
while date and time information may be obtained from a 
clock implemented by processor 124. From step 320 
operation proceeds to step 322 wherein the locally stored 
speed trap information database 132 is updated with the 
generated set of speed trap alert information. Then, in 
step 324 a speed trap alert data message, including the 
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generated set of speed trap alert data, is created. 
Next, in step 326 the speed trap alert message is 
transmitted to the service provider 326, e.g., via 
wireless communications device 120, so that the service 
provider can update the main speed trap information 
database 208. Operation along the processing path which 
starts with step 320 concludes with the transmission of 
the speed trap alert message in step 326. 

If in step 305, speed limit information; speed 
alert settings and/or cruise speed settings; and/or 
warning information is received, operation proceeds via 
step 318 to step 340. In step 340, locally stored data 
130, 132, 134 is updated, as appropriate, based on the 
received information. For example when speed trap and/or 
speed limit information is received, database 132 is 
updated to reflect the received information. Received 
user setting information is used to update database 134. 
Similarly, received warning information is used to update 
warning information database 131. 

If in step 304, vehicle speed and/or position 
information was received, e.g., vehicle speed information 
from a vehicle's speed odometer or position information 
from GPS device 112, operation proceeds via step 318 to 
step 320. Step 320 is a CALL step which involves 
calling, e.g., executing the speed alert/warning/control 
sub-routine 400 shown in Fig. 4. Operation of the 
subroutine 400 will now be discussed in detail. 
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Sub-routine 400 beings in start step 402 when 
it is called by the main routine 300. Then, in step 404 
the current applicable speed limit is determined by using 
current position information, obtained from GPS device 
112, to retrieve the applicable speed limit from speed 
limit database 130. 

Next, in step 406 a determination is made as to 
whether or not vehicle speed information is available, 
e.g., from a vehicles speed sensor 12. 

If in step 406 it is determined that the 
vehicle speed in not available, operation proceeds to 
step 4 07 wherein the current speed of the device 10 0, and 
thus vehicle in which the device is located, is 
calculated from position information. This can be done 
by using speed calculation routine 141 to determine the 
speed from changes in the devices position, as indicated 
by sequential GPS outputs, over a period of time. 

Operation proceeds directly from step 4 06 to 
step 408 when a vehicle's speed is available from the 
vehicle speed sensor 12 or to step 408 via step 407. 
Regardless of the path taken to step 408, the current 
vehicle speed (CVS) is known by the time step 408 is 
reached. In step 408, the current vehicle speed is 
compared to the speed alert settings entered by the user 
of the device 100. If the CVS equals a speed or is 
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within a range of speeds for which the user has requested 
an alert notification operation proceeds to step 409 
wherein a speed alert is provided to the system user. 
The alert may be in the form of a visual display, audio 
tone, or speed, e.g., an audible statement of the 
vehicle's speed. For example, if the user set the device 
to provide a notification of when the speed limit was 
reached or exceeded, the user would be notified upon step 
408 determining that the current vehicle speed equaled or 
exceeded the legal speed limit. As discussed above, 
speed notification settings can be specified in terms of 
an offset from the legal speed limit. For example a user 
may set a notification at +5 to be notified when the 
speed limit equals or exceeds the CASL by 5 mph. In such 
a case, a determination would be made as follows current 
vehicle speed (CVS > CASL+5?) if the output to the 
determination is true, a speed alert warning would be 
provided in step 409. Additional checks may be made to 
determine in step 408 if the CVS is below a set minimum 
speed, e.g., 5 mph below the speed limit. In such a case 
operation would proceed to step 409 if (CVS < CASL -5) . 

Operation proceeds from notification step 409, 
to cruise control determination step 410. Alternatively, 
if the CVS did not trigger a speed warning in step 4 08, 
operation would proceed directly from step 408 to step 
410 . 
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In step 410 a check made to determine if the 
cruise control feature of the device 100 has been 
activated by the device user. If cruise control is not 
active operation proceeds directly to step 418. However, 
if cruise control is activated, operation proceeds to 
step 412. 

In step 412 the current set vehicle speed is 
determined. As with the case of speed notifications, the 
cruise control speed is specified in accordance with the 
present invention relative to the legal speed limit. A 
user wishing to travel at the speed limit would set the 
speed to the speed limit. A user wishing travel 5 mph 
below the speed limit would specify a speed offset of -5 
mph while a user wishing to control vehicle speed at 5 
mph above the speed limit would set a speed offset of +5 
mph. The current set vehicle speed (CSVL) is determined 
in step 412 by adding the CASL to the set speed which is 
stored in information 134 as an offset from the legal 
speed limit. Next, in step 414 the speed different (SD) 
is determined between the CVS and the CSVS . Then in step 
416 the vehicle speed is adjusted to reduce any 
determined speed difference by sending one or more speed 
control signals to the vehicles cruise control system 14. 
Where the SD=0 no speed adjustments are made in step 416 
since the difference is already at a minimum, i.e., there 
is no difference between the set and actual speed. 
Operation proceeds from step 416 to step 418. 
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The speed adjustment technique employed in the 
Fig. 4 embodiment works particularly well when traveling 
from an area with a lower speed limit to an area with a 
higher speed limit. However, when traveling from an area 
with a high speed limit to an area with a low speed limit 
it may be desirable to begin reducing speed before 
actually entering the area having the lower speed limit. 
In one particular embodiment a look-ahead feature is 
employed to predict entry into an area with a lower speed 
limit and to begin reducing speed prior to entry into the 
area with the lower speed limit. In one such embodiment, 
the vehicles direction of travel is determined from 
changes in GPS position information and the area to be 
entered in the near future, e.g., next few seconds, is 
predicted e.g., based on direction and speed. A check is 
made as to the applicable speed limit in the area to be 
entered. In accordance with the look ahead feature of 
the present invention, the speed limit in the area to be 
entered is compared to the CASL. If it is lower than the 
CASL, in step 414, the speed difference is determined 
based on the speed limit in the area to be entered rather 
than the CSVL. As a result, the speed difference will be 
such that the vehicle's speed is likely to be reduced in 
step 416 to take into account the reduced speed limit to 
be encountered. In such an embodiment, slowing of the 
vehicle occurs just prior to entry into the area having 
the reduced speed limit thereby increasing the likelihood 
that the new speed limit will be complied with from the 
point at which it becomes applicable. This reduces the 
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risk of law enforcement officials being able to ticket 
unsuspecting drivers who might not otherwise react 
quickly to adjust vehicle speed to reflect the new speed 
limit . 

In step 418 a determination is made as to 
whether the vehicle and/or device 100 is approaching, at 
or near a speed trap. Direction of travel and current 
position information as indicated by the GPS device 112 
is used to access speed trap information database 132 to 
make this determination. If the vehicle/device 100 is 
approaching, at and/or near a speed trap for which 
information is stored in database 132, operation proceeds 
from step 418 to step 419 wherein the device 100 issues a 
speed trap alert. This may involve audible and/or visual 
signals to the device user, including speech, warning the 
user of the potential speed trap. Operation proceeds 
from step 419 to step 420. 

If no speed trap is detected in the vicinity of 
the device's current position, operation proceeds from 
step 418 directly to step 420. In step 420 the vehicle's 
current position information is used to access warning 
information database 131 to determine if the vehicle is 
at, approaching or near an area for which a traffic or 
other warning exists. If in step 420 it is determined 
that a warning exists for where the vehicle is at, near 
or approaching, operation proceeds to step 421 wherein 
the user is provided the relevant warning from database 
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131. If there is no warning to be provided to the user, 
operation proceeds directly from step 420 to step 422 
wherein the speed alert/warning/control subroutine stops 
until being re-executed again, e.g., in response to 
another CALL from step 327. 

Numerous variations on the above described 
methods and apparatus are possible without departing from 
the scope of the invention. 



